Introduction: The safety issue of mass surgeries in areas of higher endemicity for HIV, HBV and HCV is raised. Objective: The objective was to determine the frequency of HIV, HBV and HCV among people undergoing a cataract surgery during humanitarian surgical mission. Patients and Method: This prospective study was conducted at CHU Owendo from April to September 2018. Cataract-operated patients were the targeted population. Rapid screening tests were used for diagnosis. Parameters such as age, sex, frequency of HIV, HBV, HCV, and co-infections were analyzed. Sero-positivity was correlated with age and sex. A total of 1403 patients were included. Statistical analysis was performed with EPI Info 7.2 (Chi 2 uncorrected, Mann-Whitnney and Wilcoxon, p < 0.05). Results: Patients mean age was 66.3 ± 11.6 years; 42.1% of them were male. With 18.0% of the study population, HIV-positive people had mean age of 78.4 ± 9.3 years, compared to 61.2 ± 10.1 years for sero-negative (p < 0.001). HIV prevalence was 4.6% (95% CI = [3.7 -5.9]), HBV was 2.9% (95% CI = [2.1 -3.9]), and HCV was 11.8% (95% CI = [10.2 -13.6]). Co-infections occurred in 1.2% (95% CI = [0.8 -1.9]) of patients undergoing surgery. Conclusion: This study showed high prevalence of HIV, HBV and HCV among patients undergoing cataract surgery with predominance for HCV. Viral co-infections prevalence was also significant.
Introduction
According to WHO, cataract is the leading cause of blindness worldwide with more than 18 million cases [1] . Treatment of cataract is the most popular surgery around the world [2] . In order to reduce prevalence of cataract-related blindness and meet Vision 2020 objectives, many African countries are increasingly using humanitarian surgical missions. This practice provides eye care to a large number of low-resource populations. However, there is a safety issue regarding such surgical interventions in areas of high endemicity for HIV infections, viral hepatitis B (HBV) and C (HCV). On a global scale, the number of people infected by HBV in 2015 was estimated at 257 million and 71 million for HCV [3] .
HIV affects more than 36.7 million people. These three viral transmissible infections mainly affect Africa [4] [5] . Their higher endemicities have motivated a number of initiatives. Indeed, medical teams were led to include serological tests for the 3 viral infections in the pre-operative checkup of eye surgeries [6] [7] [8] [9] . A viral particle of HBV, HCV and HIV in the aqueous humor was also reported [10] [11] [12] . Experimental studies have confirmed transmission risks of viral infections during surgery, especially through phacoemulsification technique [13] . Phacoemulsification technique and Small incision cataract surgery (SICS) use very sharp instruments at different stages of cataract surgery, exposing to risks of injury and contamination.
Lack of consensus on the issue of pre-operative screening regarding HIV, HBV, and C prior to cataract surgery has motivated the present study. The aim was to determine the seroprevalence of these infections among patients undergoing surgery during humanitarian surgical mission.
Material and Methods
This prospective study was conducted at CHU Owendo from April to September 2018 during the humanitarian medical-surgical mission "Vision for all". The target population was cataract-operated patients. Recruitment was carried out in ophthalmology units where pre-operative checkups for HIV, HBV and HCV serology were prescribed. Surgical procedure was free of charge; patients had to bear the serology costs. Laboratory screening tests were serological rapid tests interpreted according to WHO guidelines [14] and results were validated by microbiologists. Any HIV positive serology in rapid tests required diagnostic confirmation through Elisa technique. SICS surgery was performed to patients with positive serology in at least one virological test. Seronegative patients to HIV, HBV and HCV were treated with phacoemulsification technique.
As per the daily schedule, surgical procedures started with seronegative patients, then patients who didn't have any serological test, and ended with seropositive patients. To maintain sterility, surgical procedures were carried out in an operating room exclusively dedicated to ophthalmology and disinfected at the end of each operating day. Surgical micro-instruments were sterilized in an au- 
Results

Study Population
The study population mean age was 66.3 (±11.6). Sex-ratio was 0.73 with female predominance (58%). Modal age class was 60 -70-years old (42%) for male and 70 -80 (37%) for female (Table 1) .
Viral Seroprevalence
Viral seroprevalence rate was 18.0% with mean age of 78.4 ± 9.3 years, compared to 61.2 ± 10.1 for seronegative participants (p < 10 −3 ) ( Table 2 ).
Viral Seroprevalence versus Age
HIV prevalence among patients undergoing surgery was 4.6% (95% CI = [3.7 -5.9]) with mean age of 71.9 ± 9.5 years compared to 66.4 ± 11.4 years for HIV seronegative people (p = 0.002). HIV seropositive modal age class was 60 -70 years (58%) ( Table 2 ).
HBV prevalence was 2.9% (95% CI = [2.1 -3.9]) with mean age of 73.7 ± 14.5 years compared to 66.5 ± 11.2 years for HBV seronegative people (p = 0.0154).
HBV seropositive modal age class was 60 -70 years (63%) ( Table 2 ). ).
HCV seropositive modal age class was 80 -90 years (74%) ( Table 2 ).
Co-infections affected 1.2% (95% CI = [0.8 -1.9]) of the study population with mean age of 92.3 ± 13.8 years compared to 66.4 ± 9.9 years for non-co-infected participants (p < 10
). Two patients were co-infected with HIV/HBV, 8 with HIV/HCV and 7 with HBV/HCV ( Table 2) . ). Co-infections occurred in 1.7% of female and 0.5% male (p = 0.0402) ( Table 3 ).
Viral Seroprevalence versus Gender
Discussion
This prospective study determined the prevalence of HIV, HBV, and HCV infections in the population of patients undergoing cataract surgery during a humanitarian mass surgical mission. Patients diagnosed with HBV and HCV not benefiting from additional tests to discern between cured and chronic hepatitis was one major limitation of this research. Risk factors of these 3 viral infections in the cataract-operated population not being investigated was another limitation.
Prevalence
An overall viral seroprevalence of 18.0% was measured regarding HIV, HCV and HBV transmissible infections. In two similar studies, assessed seroprevalence was three times lower than the present review, respectively 5.9% by Rewri and al [6] and 4.8% by Ambastha et al. [8] .
In the present survey, HCV was the predominant transmissible viral infection and affected 11.8% of participants undergoing cataract surgery. A retrospective Indian series of 560 cataract-treated patients estimated a lower prevalence of 0.53% [8] . Tahir et al. [9] and Rewri et al. [6] found respectively 6.17% and 4%.
HCV prevalence in the present series is identical to the Gabonese population HBV was less common than the other two viruses, with a prevalence of 2.9%.
It is lower than the national prevalence of 8% [17] . However, it remains high compared other cataract surgery series [6] [8] [9] .
Prevalence of co-infections (1.2%) was very high in this survey. Two (2) patients had HIV/HBV combination and 8 others combined HIV/HCV. Only one case of HCV/HBV co-infection was recorded in a series of 4529 cataracts by Rewir et al. [6] . Other series with smaller numbers found no co-infection [6] [9].
Age and Gender
Viral seroprevalence was significantly higher among female. Profound feminization of transmissible viral infections may explain female predominance in the present study.
Viral infected patients were significantly older than non-infected. Co-infected ones were even older.
There are very few studies on viral infections in populations undergoing sur- [13] . However, at this time, no known cases of transmission have been reported in the literature. Virologic diagnosis of candidates for cataract surgery or any other surgery has a twofold interest: detecting thus treating early and preventing contamination. Screening for viral infections allows the medical staff to take extra precautions. Nevertheless, according to several authors this practice is of interest only in regions of high endemicity such as Gabon [18] . The downside is that it adds an extra cost to cataract surgery. However, this cost is reduced with the use of rapid detection tests with good sensitivity and specificity.
Conclusion
This study showed very high seroprevalence of HIV, HBV, and HCV infections among patients undergoing cataract surgery with predominance for HCV. Prevalence of viral co-infections was also significant. These results emphasize the need, in our context of high endemicity, to have HIV, HCV and HBV serologies as an integral part of the pre-operative assessment of cataract surgery.
